Supplementary Movie S1. ChR2-blue_pulses_excite_NRVM_monolayer.MOV ChR2 lentivirus infected NRVM monolayer is excited with multiple short-duration, highintensity blue light pulses. Excitation is observable as contractions. Background image appears red because the bright field light was filtered with a 760 nm long-pass filter to reduce ChR2 activation by background blue wavelengths.
Supplementary
. Absorption and emission spectra of the optogenetic constructs and the long-wavelength voltage-sensitive dye re-created from [1] [2] [3] . The absorption spectrum of ChR2 (blue) is blue-shifted so that there is minimal crosstalk with the absorption spectrum of eNpHR3.0 (yellow). Absorption spectrum (red) and emission spectrum (dark red) of voltagesensitive dye, PGH1. Optical filters helped to prevent crosstalk between the optogenetic constructs and PGH1. ChR2 was activated using a blue LED bandpass filtered between 410-470 nm (shaded blue area). eNpHR3.0 was activated using a green LED bandpass filtered between 535-585 nm (shaded yellow area). PGH1 was activated using a red LED bandpass filtered between 660-720 nm (shaded red area). Emission was collected with a longpass filter at 760 nm (shaded dark red area). Supplementary Figure S6 . Effect of L-type channel inhibitor nifedipine (1 M) to shorten action potential that was optically recorded from control NRVM monolayer expressing only eGFP. The left subpanel displays the responses for an exemplar coverslip. The right subpanel displays the summary of duration analysis averaged over n = 2 coverslips. *, p < 0.01.

